Effects of mitochondrial inhibitors on cell viability in U937 monocytes under glucose deprivation.
We studied cytotoxic mechanism of mitochondrial inhibitors in U937 cells. U937 cells were sensitive to cytotoxicity of mitochondrial inhibitors under glucose deprivation condition, whereas PC12 neuronal cells were not. In glucose deprivation condition, intracellular ATP content is decreased and thereby AMP-activated protein kinase (AMPK) is activated. And also activation of JNK, inactivation of ERK, and enhanced expression of Bcl-2 were observed. Mitochondrial inhibitors such as rotenone, TTFA, antimycin A, sodium azide, oligomycin, and valinomycin were used in this study. Inhibitors did not much influence intracellular ATP contents and activity of AMPK under glucose deprivation condition. Activities of Akt and p38 MAPK, however, were decreased by the inhibitors under glucose deprivation condition except TTFA. Furthermore, intracellular Ca2+ concentration was also greatly increased by the inhibitors. Finally, mitochondrial membrane potential was decreased by the inhibitors but TTFA increase the potential and oligomycin maintains it. In the present study, results suggest that under glucose deprivation condition mitochondrial inhibitors may induce severe cytotoxicity of U937 cells through inhibition of Akt and p38 MAPK, increase of [Ca2+]i, and decrease of MMP, but not through inhibition of ATP production and activation of AMPK.